Ex vivo expansion of conjunctival and limbal epithelial cells using cord blood serum-supplemented culture medium.
Conventional cell culture methods use fetal bovine serum (FBS) as a growth supplement. The purpose of this study was to develop a xenobiotic-free culture system using umbilical cord blood serum (CBS) as an alternative growth supplement for the cultivation of human conjunctival and limbal epithelial cells. Human conjunctival and limbal epithelial cells were cultivated in varying concentrations of CBS-supplemented medium and compared with FBS-supplemented medium. Bromodeoxyuridine (BrdU) ELISA proliferation assay, colony-forming efficiency (CFE), and a number of cell generations were analyzed. Cytokeratin expression of cultured cells was evaluated (K3, K4, K12, K13, K14, K15, K19, and PanCK). The authors compared the cytokine and growth factor levels in CBS, FBS, and adult serum using antibody array assays. Conjunctival and limbal cells cultivated in 0.25% CBS- and 0.5% CBS-supplemented culture media demonstrated the highest proliferative capacity in terms of BrdU proliferation assay, CFE, and number of cell generations. These results were comparable to FBS-supplemented medium. Cultured epithelial cells retained their normal cytokeratin expression. Cytokines brain-derived neurotrophic factor, growth-related oncogene, and leptin and growth factors EGF, HGF, FGF-6, IGF-1, PDGF, and IGFBP were present in higher concentrations in CBS than in FBS and adult serum. CBS-supplemented culture medium supported the proliferation and differentiation of conjunctival and limbal epithelial cells. CBS contained a higher concentration of growth factors and cytokines than FBS and adult serum. CBS may be a viable and safer alternative to FBS as a growth supplement in the culture medium for culturing epithelial cells, which may have important clinical implications when bioengineering tissues for clinical use.